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ments. The benefits of incorporating raw materials information include, for example, process simulations that incorporate extensive physical parameters and expert systems that embody both processing knowledge and materials science. Incorporation of equipment reliability and maintenance (ERM) data yields both knowledge systems that record, categorize, aggregate within categories, and predict instances of equipment shutdown,- and logical models of equipment failure that relate different kinds of, mean time to, and causes of failure and uses this information in equipment design. Incorporation of the vast stores of data gathered by IMC systems facilitates the development of process models that express different views of the same circumstance at varying levels of abstraction; decision support, expert, and optimization systems; and logical models that relate disruptions to causes and are capable of learning. Pairing such developments with product realization yields product images that accommodate the multiple perspectives in the product life cycle,- system architectures that provide open, heterogeneous environments; models capable of monitoring performance deviations and suboptimal performance and of diagnosing causes of failure; systems that encourage and foster nontraditional thinking; and organizational ability and incentives to be open to change.t requirements and reliability considerations, and (3) equipment reliability and cost accounting.
